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COMBAT JET NOISE FROM LANDING AND TAKING OFF AT WHIDBEY
ISLAND-OLF COUPEVILLE IS PERMANENTLY INJURING THE EXPOSED
POPULATION
2017

This report supplements my prior report and provides a review of the

Environmental Impact Statement (EIS) performed by Wyle Laboratories, a private
company headquartcred in the beltway around Washington DC. This private company is
a huge international corporation that seems to do most of its work for the Department of
Defense (DOD). It is not a scientific medical company, it is an engineering and logistic
support company, not qualified to write a report on the health effects of aircraft noise on
humans.
1. There are numerous failings in the Navy’s EIS. First, the personnel who
authored this EIS are not qualified to make judgments about the health effects
of jet aircraft. Here is the list of so-called “experts” responsible for the

authorship of this Environmental Impact Statement:

1

As you can see from this list there’s not a single doctoral level scientist, medical
doctor, environmental engineer, industrial hygienist or other qualified person to
comment on the issues in this case. The non-auditory health risks were reviewed

by Ben Sharp PhD. Internet information about Dr. Sharp is that he works at Wyle
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and is an auditory engineer. He is not a medical trained person and is not qualified
to comment on anything but the sound measurement issues. Reading his work in
appendix A, it is clear that he thinks a statistically, significant of 10%, 15% or
60% increase in death rates or risk of heart disease, hypertension and many other
health problems that are outlined in the medical literature to occur from increased
noise exposure is not important! His opinion is a shocking disregard for human
life. Even more shocking is the fact that he failed to review all of the vast
literature on the subject and reached an unsupportable conclusion that the
literature on noise and non-auditory health effects is not settled science, but rather
something so trivial that it should be ignored. The few articles he did review were
glossed over in a cursory manner. The most comprehensive collection of studies

L

p_g_r_fo_rrped by the World Health Organization (WHO) was not included in his

review. There is a severe lack of qualification of all the Wyle Navy EIS authors

including Dr. Sharp. These facts plus the lack of accurate noise level calculations
| ——

leads me to suggest that the Wyle Laboratories EIS about Whidbey [sland carries
no weight whatsoever.

. The issue in this case is impulse noise not noise sustained over long periods (1).
The that the issue here is the jet aircraft flying low over the residents, creating
unacceptable, acute, unusually high levels of impulse noise (acute noise at over
100 dB(A). During the year, there are thousands of fights occurring during the
day, evening and night causing serious and permanent injury to those within the
DNL map outlined by the Wyle group. The adverse effect affecting every exposed
citizen is “annoyance”, which interferes with the quict enjoyment of life. The
issue of annoyance has been studied in many published papers in the peer
reviewed literature (2-25). But more serious is the increased noise induced
damage to the hearing mechanism reduced hearing and tinnitus (i.e. cochlear
injury) (26-33), disturbing sleep (34-49), raising blood pressure acutely and
permanently (42, 43, 50-94), injuring the overall health (95), increasing
cardiovascular discases (47, 59, 61, 91, 92, 96-136), anxiety and other
psychological problems (19, 24, 137-140), gastrointestinal disturbance (141-148),
and reduced learning ability (especially in children) (24, 45, 65, 149-161). There
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are a major injurious health effects arising from the frequent impulse noise events
on Whidbey Island from the naval jets taking off, landing and flying over their
homes at low altitudes. The levels of impulse noise, low frequency infranoise' and
vibration on the exposed residents on Whidbey Island are simply unacceptable. It
is urgent that the noise situation be changed to protect the permanent health
damage as well as comfort of these citizens. As the following comment/report
will show, the noise levels on Whidbey Island are a serious and real threat to the
people exposed to these injurious levels of noise.

3. Itis less desirable for the Wyle Laboratory personnel to take noise level estimates
that they derive from their own proprietary sources rather than taking actual
measurements of the sound levels at the Whidbey Island OLF. The plaintiffs’
expert in this litigation has measured the sound levels and they are higher than the
Wyle Laboratory estimates. In every case the Wyle Laboratory estimated sound
levels are below levels that have actually been measured, The second major
failing in the Navy’s case.

4, If we look at the DNL maps provided in the EIS (Appendix A) we see the large
portions of the island is experiencing level far above safe levels. According to the
World Health Organization (WHO), the acceptable limit for the scientists at WHO
is Leq16? hour noise levels is 60 dB(A)(136). The level at night, 11 PM to 6 AM,
should be lower. There are newer studies presented below that indicate increased
adverse health effects, mainly hypertension, if noise is Leq24 50 dB(A) due to the
presence of elevated blood pressure in people exposed to noise above that level.
Here is a quote from that 2011 monograph from WHO: “The pooled estimates and
Cls are shown graphically in Fig. 2.1 {descriptive studies) and Fig. 2.2 (analytical studies).
The descriptive (cross-sectional) studies (Fig. 2.1) cover the sound level range of
Lday,16h from > 50 to 70 dB(A), while the cohort and case-control studies (Fig. 2.2) cover
the range from s 60 to 80 dBfA). The two curves together can serve as a basis for
estimating the exposure-response relationship. From Fig. 2.1, it can be seen that below

60 dB(A) for Lday,16h no noticeable increase in myocardial infarction risk is to be

1. ! Infranoise- sound waves with frequencies below the lower limit of human audibility
2 Sound levels from 6 AM 10 10 PM, sixteen hours.
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detected. For noise levels greater than 60dB(A), the myocardial infarction risk increases

{Fig. 2.1 and 2.2)."
5. Here s a graph from the WHO monograph with heart attack rates at Leq 16 60

dB(A) with an increasing dose response as the Leqis rises.

Fig. 2.3. Polynomial fit of the exposure-response retationship for road
traffic nolse and the incidence of myeocarsdial infarction
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6. Hypertension is caused by excessive noise exposure; Ldn® is the noise metric in

this graph. Here is a graph from the same WHO monograph.

Fig. 2.4. Associatlon between aircraft noise and the prevalence or incidence
of high blood pressure
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Source: Babisch & Van Kamp (138).

7. Here is a graphic about significantly increascd rates of hypertension caused from
aircraft noise at Leq24 reported in 2016. The increased blood pressure occurs even
under 40 dB if there are sound events during the night that exceed 50 dB such as
an aircraft flying over the home of the subject. At 45 to 50 dB a 30% increase in

blood pressure is seen (59).

Odds Ratio - significantly increased
hypertension from noise under 60 dB
Leqazs
corrected for confounders

nr

<40 dB, >40 - »45- »50- >55-  perl10dB
max >or <45dB <50dB <55dB <60dB
=50dB

1.35
13
1.25
1.2
1.15
1.1
1.05

3 Ldn is odds 10 dB for night messurements 1o allow for greater harm if the nosie occurs while people are trying to
sleep or are sleeping.
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8. The EIS from Wyle Laboratories was not reflective of an honest and thorough
review of the scientific evidence that has been published over the last 53 years.
The EIS has a brief and inadequate summary of the extremely important non-
auditory health effects of noise citing only a few studies and ignores the dozens of
references that I have provided in this and prior reports. There is a large body of
scientific evidence which is consistent and scientifically derived indicating severe
and permanent health effects from aircraft noise and other noise sources as well.
Studies of noise and health effects includes aircraft, traffic and railroad as sources.
It is good science to include these studies as well as the aircraft studies. The noise
from all sources creates the same health effects. As you will see the issue is noise
regardless of the source of that noise.

9. For example, the Wyle authors used a PhD named Ben Sharp (no mention of the
field in which he has a PhD) reviewed a few articles on non-auditory effects of
noise. He quoted one study by Haralabidis 2008 suggesting a statistically
significant increase in BP from noise but fails to quote the methods, results and
conclusion of this study. This study did 24-hour blood pressure monitoring of
subjects sleeping. They then subjected to subjects while sleeping to a sound
pressure 35 dB inside their home from aircraft noise, Dr. Sharp ridiculed the

results by saying that they were not a large enough increasing blood pressure to be
significant. Even though the changes from their baseline blood pressure was

statistically significant. The authors went on to note acute increase in blood
pressure are associated with chronic blood pressure and therefore the results were
highly significant adding weight to many other studies proving that even low level
noise exposure can result in significant hypertension and subsequent
cardiovascular disease. Here’s a quote from that article in its conclusion(162):
“Within the HYENA project we found effects of long-term noise exposure on the
prevalence of hypertension™ and the acute effects reported here. Absence of short-term
habituation to the cardiovascular effects of noise, especially those during sleep, found

13,16,39

here and also reported before, as well as evidence from studies on sleep-disorder

which indicate that repeated orousals are associated with a sustained increase in
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daytime BP,” support a link between acute and long-term effects of noise exposure on

hypertension®*

and cardiovascular disease,® in line with the general stress theory.**”

[ would suggest that Dr. Sharp is completely and utterly incorrect in his view that
these low-level noise (i.e. >35 dB inside a house) do disturb sleep and that
disturbance is very important to the health of the person. Note the maximums of
noise in the Greek airport that would most closely approximate the very short
term sound events (Whidbey events are louder) in Whidbey Island as found by
JGL noise studies near the OLF and representative of higher levels of noise than
estimated by the Wyle Laboratory EIS. Here is a graphic of the noise levels from

Haralabidis et al:
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Figure | Box plots of the various noise indicators measured
during the study night

11. The Haralabidis study indicate that the presence of aircraft noise a sudden,

although slight increase in the sound pressure during sleep is causing an adverse
health effect and is not trivial as opined by Dr. Sharp. The finding of an event
during the night that resulted in a spike from sound pressure >35 dB created a
statistically significant rise of blood pressure of 6.2 mm systolic & 7.4 mm

diastolic over 15 minute intervals when an aircraft event occurred.
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12. A 2001 Swedish study reported statistically significant increased prevalence of
hypertension in people around an airport. The sound levels are far lower than in
Whidbey Island. The maximum sound levels were above 72 dB(A) but in between
sound levels were lower <55 dB(A). This like other studies indicate that the
impulse noise adds to the stress response that startles the person, an unexpected
rapidly rising relatively loud sound creates more stress and thus not only
immediate increase in blood pressure but also permanent high blood pressure.

Here is a table from that study:

Table 3 Prevalmee of hypertension among revidents with axposure to equal enoryy (FBN) and maximum (MNL) leodds
of aircraft noise, stratified by sex, ape, and hearing losy

L Hypereemgion % L Hypartention % POR® 5% O
FHN <35 dBA FAN »35 dBA
Mcn 1291 199 15 64 14 2z 1.7 091033
Women 1530 196 13 74 13 18 1.4 08to 28
<55y 1975 166 A L] 10 10 1.2 0.6 15
n56y 846 229 27 42 17 40 1.9 1.0ew A7
Hesring los 517 1no ] 23 4 17 0.7 02wl
No hearing loss 2283 77 12 115 23 20 20 1.2t103.2
MNL <72 d8A MNL >72 dRA
Men 1285 198 15 70 15 2 1.8 0.9¢t0 34
Women 1530 195 13 74 14 19 1.7 09w3i2
<55y 1969 165 8 102 11 11 14 0,7t0 2.7
»56y B46 228 27 42 18 43 2 Liwdl
Hesring loss 517 109 21 23 5 22 1.1 04w3l
No hearing loas 2279 276 12 120 24 20 21 13tn034

*Provalence odds ratio (95% C1) adjusted for sge, sex, smoking, and education {except when stratified by sex)
13. For comparison, here are the noise levels in these studies we can compare the
noise measured by JGL at the Whidbey Island OLF. The sound attenuation inside
a home from the flyover by the Growler jets varies depending on several factors.
A reasonable sound attenuation inside buildings estimate would be between ~15
dB and ~25 dB according to the Wyle EIS. The indoor noise lg]{gls rang from an

average in the five locations, after attenuation from 99 to 109 dB }:-r 83t0 93

is estimate does not take into account tﬁé&i‘eﬁter impact of noise while
sleeping, which would raise the levels impact by 10 dB(A). When a person is

E;;EEE\ they are more prone to blood pressure spikes than the same sound pressure
event during waking hours. The Growler jets are in fact creating very high sound
pressures, which are much higher than the levels at a civilian airport. Here is JGL

data:
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Table 1. Noise level statistics at each measurement location.

' _ Statistic Pos.1 | Pos.2 | Pos. 3 | Pos. 4 | Pos. 5
Maximum A-weighted Level (dBA) 1192 | 1134 | 1157 | 1143 | 8l1.1
Maximum Un-Weighted Peak Level (dB) 134.2 | 126.7 | 1306 | 131.4 | 1018
Session SEL (dBA) 1285 | 1245 | 1227 | 127.7 | 92.1
Session Duration (minutes) 39 58 45 36 25
Total Jei Flyovers 35 43 26 28 8
Average SEL per Jet Flyover (dBA) 113.1 | 108.2 | 108.5 | 113.2 | 83.1

These sound measurements indicate a health damaging noise event for the
neighbors to the Coupeville OLF thousands of times per year.

The Wyle Group used the occupational exposure limit of 90 dBA for an eight-
hour exposure from OSHA as a reference. Wyle claims that this is level that
causes permanent hearing injury. The OSHA level is not an appropriate metric
that has no relevance to the neighborhood around the airfield. The use of hearing
loss as the only permanent health related end point used by the Wyle group is
wrong. A serious investigation of health effects from a noise exposure must take
into consideration the more sensitive end points such blood pressure, learning
impairment, sleeping, mental health, cardiovascular effects to name only a few
documented health effects of noise below an environmental level of 90 dB.
Hearing loss does occur and it occurs at lower than 90 dB in children and if there
is an impulse noise above 90 dB. The main point is that hearing loss is not the
most sensitive health end point impacted by noise, especially sudden, unexpected
and sharply rising noise levels as we have in this case.

Here is a quote from a meta-analysis that shows the safety oriented end point will
result in noise levels far lower than 90 dB{A). The issue is non-auditory health
effects, which have been shown to occur at lower levels than hearing loss (163):
“We identified 10 studies on road and aircraft noise exposure conducted since
the mid-1990s , providing a total of 12 risk estimates. Pooled relative risk for IHD
was 1.06 (1.03-1.09) per 10d8B increase in noise exposure with the linear
exposure—response starting at 50 dB”. This is 50 dB metric is outside the

building and is not predicated on 40 years of exposure. People exposed to 90
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dB(A) noise outside their home will have 6% increase or 24% of people will have
hypertension because the rate of increase is for EACH 10 dB(A) increase in sound
level.

There are several studies that link aircraft noise to increase occurrence of
hypertension(58, 59, 61, 87, 123). A study quoted by Dr. Sharp is Evrard
published in 2015, showed that there is a statistically significant increase in:
Coronary Heart Discase — Odds Ratio 1.23; Cardiovascular Disease — Odds Ratio
1.18; Myocardial Infarction — Odds Ratio 1.31; for each 10 dB increase in the
range of 42 to 64 dB. Dr. Sharp seems unaware of the fact that such findings are

highly significant. Any occupational and environmental medical doctor would
agree that these findings are highly significant and not trivial. Hypertension
causes heart disease and strokes. It is not trivial or of no importance, especially
when you realize that noise has many other undesirable adverse health effects.

Another study by Evrard et al in 2016 (87) notes the following data in a table:

Table 3 _Eﬂgp_%qummm'mmhaMth

Hypertenslon Diastokic BP Systolic 89
indiainr of exposare ORt (35% C1) p Valoe mhmnillg_tﬂ?_icﬂ _a\falu Increase by mn Hgd (95% Q) P Value
Lam (dBIAR 148 (1.00 to 197) a4 136 {5.40 ® 130} o 137 0.16 W 459 004
Laog, 18 honws EEB(AN 1.34 09010 1.79) 010 151 0.1 0 250 0m 119 0.05 w 434) 0.05
Lagta IB{AY 1.24 (1.00 to 1.97) 004 157 0.4 o 3.00) 0.01 217013 o 415 0.04
300 v e statctcally sficort pS0S. El f

*Fer 10 dB{A) incramse.

tadjssed ion e, gender, SM1, physical aciivity, MMMMM

Sadpmmd] o age, mmmm v T &
B, baxly maw BP, Hand

This table makes the point that very low sound levels cause a significant increase
in risk for hypertension from aircraft noise at a civilian airport where noise levels
are much less than Whidbey Island. The range of sound levels was from 42 to 64
dB(A). (Again the increase [ for cach increment of 10 dB(A)). This data is similar
to the other studies noted above and below.

In a study in Holland by Franssen, the same pattern emerges(42). Here are the

noise levels around this civilian airport:
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Table 2 Description of the aircraft noise exposure
measures in the study population
Exposure mecswe  Ronge Averoge D
L 41-76 dBjA) 513 31
lawy, 22-231 36-70 dBA) 443 4.1
lasy, 23071 32-65 dBlA) 79 40
Kosten units 0-64 Kosten units 17.3 6.8

Franssen published this table showing many health problems including
hypertension and sleep disturbance with the sound levels much lower than

experienced by the plaintiffs;

Table 5 OHdsrdiosIORIund95%oonﬁdaulmIﬂluﬁwmuhplelagzﬂlcmzwmuondhukhmdm in relation fo
various noisa exposure measures per 10 dB{A] increase in noise levels, contrall deferminants
Hanlth indicolor Poad [ Noise mecsurs oR %O
Poor salf-rerined heakth 10412 1949 Lie 1.23 10800 1.4
[singhe cpsusti LD 185  0F1i22
Poor sl fwclh vea? 161 | P L21 10240 1.43
[VCOEG v} liwy 3-0riy 1.08 0f4101.25
Medicotion for cands for di fi d bload 10105 1316 | Py 130 1.06 % 1.60
presurs Uy, 236740 1.13 0Fd0 135
Prescribad slesp medication or sedative 7240 514 [ 1.25 0¥310 1.68
Loy, 230700 a9l 070 1.18
(Rt 126 0590140
Non-prascrited shap medieston or ssdatives F20 09 234 14310335
Liny, 207 bes 1.20 08740 1.65
T 172 12Z7w232
Frequant vie of slaep madicalion or mdafives nrs 189 162 04310 145
ooy 135 0Fiw204
lieg 22300 115 028% 170

19. A later study by Eriksson in 2007 reported a statistically significant incidence of
hypertension from aircraft noise (88). Here is a table from that study as part of

consistent findings in numerous studies:

TABLE 3. Asaociation Briwesn Airoraft Noose Exponcee and Curmulsthve Incidones: of Hypertormion
Among Maen in Stockholm® Following Exciusion of Those Smoking or Lslng Souff Directly Precoding
Blood Proesuse Moasurements

. Crwele Adjuated®
Mol Kapavars Ma., Hyperieeslea RnR o5 €D o 5% CD
Emargy -sveraged asrcrafl moles laeval
Cumtiners [per 5 4B(A] ] 117 (LO7-129) 18 (168 1.25)
e, o s e e
<50 AI{A P 2EL 75 (W] 1.00
=50 dIl{A} 301 nz 131 {1.13-1.5N L9 (11E-1.5m
Mlazianesn swwcrafl moies level
Clmninammss [par 3 SE(A )] 118 (1.06-1I7) 118 1106 125)
[ YRE R
~<TO JI(A Y 1334 01 1 1.00
=70 dIAY} P ) o1 1A% i1.13-1.63) 1.3z (1.12-133)

“Iiment mm mebjacin wilh
* Adeeniad Tor age und RBAL
Betcromas Caepery.
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20. The HYENA project from the Haralabidis study (81, 162) investigated short-term

21.

changes of noise levels on blood pressurc and heart rate during night-time sleep in
subjects living near airports. Both blood pressure levels and heart rate increased
with higher noise levels, independently of the noise source and of the sequence of
the measurement during sleep time, which indicates absence of habituation during
the study night. The project also found effects of long-term noise exposure on the
prevalence of hypertension and acutc these acute effects or arousals. There is a
consistent absense of short-term habituation to cardiovascular effects of noise, as
described in the HYENA project and and other studies (47, 48) as well as sleep-
disorder evidence leading to increase in BP (164) . These authors indicate this
supports a link between acute and long-term effects of noise on hypertension and
cardiovascular disease(63, 88, 102)

The Wyle group consistently relies upon the “DNL.” In 2011, they put together a
2011 report titled “Updating and Supplementing the Day-Night Average Sound
Level (DNL). Discussed is the creation of DNL, including the reliance on the
Schultz’s curve, and described as “a dose-response curve that was easy to apply to
quantify noise impact.” Contradictory to the recent report on Whidbey, the Wyle
group says “While the Schultz curve is a valuable tool, it tends to give the
impression that community noise impact is well represented by a single dose-
response curve based on DNL. The curve is often treated as a black box, to be
derived from social surveys and improved by curve fits of additional data. With so
many data points in the current form, and the rather small differences with
improved versions, it is questionable how much might be gained from continuing
that kind of approach.” This means that including the peak levels is extremely
important in supplementing the average. They go on to discuss, “annoyance is a
multivariate function that includes many effects such as Speech interference;
Sleep disturbance; Task interference; Impairment of classroom learning; Non-
auditory health effects; and Aversive effects on emotion and tranquility.” None of
these items are properly researched or taken into account within the current EIS
and the few literature citations is not accurately reported in the 2016 draft
concerning Whidbey Island EIS for the US Navy.
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Additionally, the Wyle group evaluated 628 social surveys on the response of
residents to noise, 1943-2008. Wyle provides a number of insights and analyses in
their study of surveys, the importance of surveys, and provide recommendations
to be included in future surveys. In referring to surveys, they make the
observations “But those involve aircraft not typical of today’s commercial fieet in
the United States, may have been analyzed as much as possible, and/or are not
structured such that models like Equations (2) or (3) can be fitted. If results are
required that have not already been developed from prior surveys, then it is
expected that a new survey that is designed for the candidate metrics would be
required.” Whidbey Island is an obvious candidate for a community survey
conducted by a reputable epidemiologist and medical doctor, yet no community

survey was performed within the context of the current EIS.

. None of the learning interference, specch intelligibility, nonauditory effects noted

for school children noted tha fact that the children live in the neighborhood and
are in fact exposed outside of the school. The school children all live in residences
within the contours of high sound pressures. An 8-hour school day is not the
proper measurement for noise exposure of these children.

The effects of noise on children and the susceptibility of children to health
effects has been disregarded completely by the Wyle group. A large review
article reported an adverse effect on children from chronic noise exposure. The
children had elevations of resting blood pressure, attentional deficiencies, and
deficits in reading (165). Other effects include diminished task motivation,
deficits in auditory disctractors, poorer memory when high information
processing demands are present, and deficits in infant cognitive development. The
attached Appendix B highlights the tables from this study showing the large
number of studies and research on this subject. The efect on children is more
distrubing than the effect on adults beccause the noise factor is reducing the
child’s ability to fulfill their full potential academically, not to mention adverse
health effects tha will require life-long and increased medical care.

Cohen in 1980 found that children from noisy schools have higher blood pressure

and are more likely to give up on a task than children from quiet (166). Increase
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in time of exposure led to children being more distractible. He also found that
prolonged noise exposure affects cognitive processes and there is a lack of
adaptability in children shown in both blood pressure and cognitive processes.
Cohen followed up to this article in 1981 establishing the stability of these
cffects over time and the lack of adaptation to noise over extended periods of time
(167).
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Blood pressure and the effect of noise on annoyance, distractability and performance
lasts. Noisy school children were poorer at solving test puzzle and tasks.

26. Results from a nonauditory effects study show that children living in noisier arcas
of residential communities are subject to stress even if at modest levels (both
noise and “stress”)(168). The study examined multimethodological indices of
stress among children living under 50 dB or above 60 dB but within ambient
community noise levels. “Children residing in noisier areas of communities have
marginally higher resting systolic blood pressure, greater heart rate reactivity to
an acute stressor, and higher overnight cortisol levels indicative of modestly

elevated physiological stress.”
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27. Psychophysiological activation, particularly blood pressure, is correlated with

airport noise exposure among children. A number of articles describe both acute

and chronic exposure leads to blood pressure increases in children near source
exposure (17, 114, 169, 170)

The next section of this report describes the serious and well documented adverse

health effects of noise. This report will also describe the health effects that have almost

certainly already occurred from years of noise pollution from thousands of take off and

landings of the combat jets in Whidbey Island. The issuc in this case is whether there is

evidence that this noise poilution actually harms people. The Navy sponsored 2016 EIS

has suggested or states that there is no proof of harm to health from the jet noise. Or, if

there is harm, it is negligible according to the Wyle Laboratory personnel.

1. Noise pollution is unwanted or harmful sound that intrudes upon

human activity. Here is a graphic that describes where jet aircraft noise

compares with other loud noise.
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This figure illustrates levels of sound pressure or noise from different sources and
explains the weighting of dB(A) (103)
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naise, wheveas residents in the vionity of e venue might call it noise, even though sound pressure levels are much kwer there than fos inside.

2. Noise is measured in the amount of pressure occurring at different
levels and is noted in decibels (dB) on log scale. An increase from 90
to 100 dB is not a 10% increase; it is a 10-fold increase in the pressure.
There are two basic causative types of health effect impacts from noise
pollution: (a) those arising from short term, but high intensity sound
(impulse noise), and (b) those arising from longer term exposure to
lower levels of sound. The first type manifest in close encounters with

military jets landing and taking off such as we have at the Whidbey
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Island Navy OLF and Air Station(118). The Michalak study showed
severe increases in blood pressure in elderly subjects from military jets
flying low over residences. The study by Ising et al showed adverse
effects on auditory function and blood pressure in children from low
flying military jets (12, 114). Rapid acute changes in sound
pressure/noise is more damaging than steady sound levels. Here is a
quote from Ising 1990: “Our findings support the contention that auditory
effects of MLAF (Military Low Aircraft Flight) noise are correlated with the
Lmax rather than the Leq. In both the 75 m area and the 150 m area, the Leq
values (68 dB(A) and 59 dB(A), respectively) were far below the minimum
level for noise induced hearing loss (80 - 85 dB(A)}). However, according fo
Spreng (1988), the difference in maximum noise levels (125 dB(A) and 112
dB(A), respectively could explain the area difference audiometric findings.”

. Noise level exposure is strongly associated with permanent
hypertension, heart attacks, anxiety, depression, gastrointestinal
changes, and learning impairment. The association in epidemiological
studies is not the only evidence that noise causes adverse health
effects; there are animal and mechanistic studies that explain how
noise pollution at the levels and circumstance present on Central
Whidbey Island causes these health problems. The weight of the
evidence provided shows that noise is causative of serious injuries.

. Although noise pollution is annoying, annoyance is by no means the
only adverse health effect. Decades of research have shown that the
issue of noise pollution is a serious, disabling and even a life-
threatening issue. The loud, short-term noise from the Navy jet flying
over Whidbey Island is an issue of life and death. The noise exposure

levels that have been documented from low flying combat jets in this
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case and in the literature, are in the range that is certain to injure some

members of the exposed population, particularly the elderly and

children.
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5. Both JGL and AICUZ measured annual sound levels well above 70 dB
in the plaintiffs’ neighborhood. In a Navy document* on environmental
impact on the residents near Coupeville OLF it states, “Residential
land uses are normally considered incompatible with noise levels
above 65 DNL.” Even more egregious, the Navy states there is no
scientific evidence that noise that occurs from combat jets taking-off
and landing that has shown the noise pollution at OLF Coupeville to be
hazardous to health.

6. In fact, the noise impact from combat jets, like the situation in this case,
has been studied. The high-level noise exposure from a combat jet
flying over a person has been shown in a scientific study to causes a
significant increase blood pressure and “shock™ to the body with some
individuals becoming acutely ill from the noise. If the noise rises and
subsides quickly, such as occurs in this case when there are multiple
jets flying one after the other, the blood pressures do not return to the

pre-noise level and continues to climb higher and higher. This is shown

4 Pape I-14, Final Environmental Assessment for the Transition of Expeditionary EA-GB Prowler Squadrons
to EA-18G Growler at Naval Air StationWhidbey Island, Oak Harbor, Washington. October 2012.
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in the graphic above from a published, peer reviewed study of combat

jet noise by Michalak and colleagues (118).
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Fig. 3. Time response of blood pressure and heart rate changes
after low-altitude flight noise exposure an Day 0 in subjects who
had a maximum systolic blood pressure increase of more than
25mm Hg. The differences for each person are related to the aver-
aped initial values before the first noise exposure. The averaged
values and standard errors of those differences (= 8) are pre-
sented

7. The Michalak study of combat jet noise documented that the people
exposed to combat jet aircraft noise significantly raised their blood
pressure and the brief noise exposure at these levels made some of the
test subjects sick. The dBA levels used in this experiment were 106,
110 and 112 dBA. The graphic above used 106 dB and as you can see
the blood pressure rises significantly at that level. The “shock” reaction
and acute illness occurred when the noise level rose quickly, as occurs
around the Coupeville OLF. When the noise rose quickly, by 30 dB
over 0.4 seconds, as opposed to 4.0 seconds, 10 to 20% of the subjects
experienced “shock™ and sickness. Two study subjects had 40 mm rise

in systolic blood pressure after four fly-overs at a maximum of 106
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dBA. These authors noted that repeated exposures were additive, each
exposure drove the BP higher, especially in the subjects who had an
initial higher BP responsc. The presence of these blood pressure
elevations is most dangerous, especially if it occurs repetitively for
months and years. Severe acute increases in blood pressure are itself
dangerous. Acute elevations of blood pressure can trigger strokes and
heart attacks. In this case the people near Coupeville OLF have been
exposed for years. We do not know if there have been strokes or heart
attacks triggered by these fly overs, but it is likely that such events
have occurred. Michalak et al noted that ¢lderly people are more
sensitive to adverse effects from combat jet fly over noise. Wyle
laboratories suggest that community surveys be conducted where there
are noise pollution problems.

8. The development of noise-induced hypertension discussed below has
occurred in community noise exposures of adults and children and in
noise exposed workers. Several community studies have stressed that
aircraft noise is more harmful than traffic noise. The noise patterns that
have been studied in communities and in factories do show adverse
effects, even when the noise is rising and falling as it does in
Coupevilie. It is the repeated stress reactions that lead to permanent
hypertension. Noise induces an acute stress reaction, which over time
becomes permanent.

9. The Michalak research examined people living in noisier versus quieter
areas. They found that in girls, ages 10 to 13 that lived in the noisier
area compared to the quieter, reported higher blood pressure by an
average of 9 mm systolic. Such elevation of blood pressure can lead to
permancnt hypertension.

10. In addition, the subjects of the combat jet experiment became
sensitized to the jet noise pattern. Becoming sensitized or developing
permanent conditioned response meant that when the test subjects

heard the jet noise at a lower level intensity, they responded with a
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similar rise in blood pressure to the high level of noise. This
sensitization or conditioned response occurred even though the level of
noise was not elevated to the point that it would have been predicted to
cause the blood pressure to rise. This study is very relevant for the
Whidbey Island population. The conditioned reflex means that when
they hear the jet approaching the BP rises even before the jet noise

recaches the subject.

.Michalak’s study refutes the EIS study and the naval flight station

commander, Captain M. K. Nortier’s, opinion that there is no evidence
of health effects from the type of noise generated by the Navy’s
Growler jets flying, landing and taking off from Coupeville OLF.

12. The noise pattern at Central Whidbey Island has been measured and

the noise levels are higher than the Michalak study. The noise
measured at OLF Coupeville is illustrated by this graphic derived from
JGL’s study:
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Here is the graph of the sound frequency pattern from the study of noise at
OLF Coupeville arca:
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Whidbey Isiand Jet Noise
Growler Noise Spectrum at Position 1
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13. An exhaustive monograph by the World Health Organization (WHO)
on the subject of adverse health consequences of auditory and non-

auditory effects of noise writes in the abstract (103):
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“Our understanding of molecular mechanisms involved in noise-induced
hair-cell and nerve damage has substantially increased, and preventive
and therapeutic drugs will probably become available within 10 years.
Evidence of the non-auditory effects of environmental noise exposure on
public health is growing. Observational and experimental studies have
shown that noise exposure leads to annoyance, disturbs sleep and causes
daytime sleepiness, affects patient outcomes and staff performance in
hospitals, increases the occurrence of hypertension and cardiovascular
disease, and impairs cognitive performance in schoolchildren.”

World Health Organization (WHOQ) summarized the evidence of the non-
auditory adverse health effects in these two paragraphs from page 16:
“Non-auditory health effects of noise have been studied in humans
and animals for several decades, using laboratory and empirical methods.
Biological reaction models have been derived, based on the general stress
concept (17,23-30). Noise is a nonspecific stressor that arouses the
autonomous nervous system and the endocrine system (9,11-14,31,32) (C.
Maschke & K. Hecht, unpublished data, 2005). A neuro-endocrinological
definition of stress is that it is a state that threatens homeostatic or
adaptable systems in the body (16,33,34). Increased allostatic load is
associated with various diseases, including ischaemic heart disease (35).
The epidemiological reasoning is based on three facts. First, experimental
studies in the laboratory have been carried out for a long time and
revealed an increased vegetative and endocrine reactivity during periods
of exposure (1,36-70). However, the question regarding long-term effects
of chronic noise exposure cannot be answered from short-term
experiments. Second, animal studies have shown manifest disorders in
species exposed to high levels of noise for a long time (71-83). However,
effects in humans and animals cannot be directly compared, particularly
because two pathways may be relevant — the direct effect due to nervous
innervation and the indirect effect due to the cognitive perception of the

sound; the latter is certainly different in humans. Furthermore, noise
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levels in animal studies were higher than in ambient situations. Third,
occupational studies have shown health disorders in workers chronically
exposed to naise for many years (20,84-98). However, noise levels were
higher than in the ambient environment. Epidemiological research has
therefore been carried out with respect to community noise levels to test
the hypothesis and to quantify the risk.

Among other non-auditory health end-points, short-term changes in
circulation, including blood pressure, heart rate, cardiac output and
vasoconstriction, as well as stress hormones (epinephrine, norepinephrine
and corticosteroids), have been studied in experimental settings for many
years (32,99). Classical biological risk factors have been shown to be
elevated in subjects that were exposed to high levels of noise
(44,54,79,100-111).”

There are millions of disability lost life years from noise pollution as
illustrated by this figure from the WHO study(103):

o= |
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14. WHO utilized a very large database of studies and derives conclusions

15.

from hundreds of studies that note serious, adverse health effects from
even modest elevations of noise levels. Most of the studies of interest
have found injurious effects at sound levels far lower than those
experienced by the residents of Whidbey Island. The residents
experiencing noise pollution from the jets landing and taking off at
OLF Coupeville on Whidbey Island are experiencing the adverse
health effects that we would expect including: annoyance, hearing loss,
sleep disturbance and cardiovascular problems. The WHO monograph
illustrates the serious nature of what has happened and still is
happening to the citizens living near the Coupeville landing field. The
impact on the health of these people is certain to be devastating and has
likely already increased morbidity and even shortened their lives.

The community of Central Whidbey Island is adversely impacted by
the noise from combat jets landing and taking off from their practice
airfield. In 1978 the US EPA published a monograph on noise
pollution and recommended the community noise levels not exceed 70
decibels to prevent hearing loss (171). They included a graphic, which
indicates that a community with significant noise pollution does react
vigorously and justifiably if there are elevated noise levels. Here is the

graphic from that monograph.
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FIGURE 11. COMBINED DATA FROM COMMUNITY CASE
STUDIES ADJUSTED FOR CONDITIONS OF EXPOSURE

This graphic suggests that until the community noisc levels are less than
70 dB, the community will be up in arms. The JGL studies of the sound
levels near the landing field are indicative of noise levels that results in
vigorous community reaction.

16. A study of noise and whole body vibration * finds that the combination
of noise and vibration is additive, causing more health problems than
with noise alone (172). These authors also looked at the susceptibility
of some people to be more impacted by noise and vibration. The
people who were under chronic medical care by a doctor labeled as
unhealthy had a greater adverse reaction to the noise and vibration than

healthy people. Here is a table from that study.

3 The residents near the Coupeville OLF that whole body vibration and shaking of building, is caused by the
Growler Jets,
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TABLE 2
Average number of positive responses to 190 questions by health
status
Healthy Unhealthy
Number of respondents 893 294
Average number of
positive responses 29-6 42-6**

The difference in the average number is significant at the 1% level(**)
compared to healthy respondents, according to the Student ¢-test {two-
tailed).

By no means does this imply that the healthy people did not have
adverse non-auditory responses to the noise and vibration energy.
Rather, the noise and vibration significantly increases the harm to those
already sick

17. There is evidence that the OLF Coupeville area residents have already
developed noise induced hearing loss. A loss of hearing in the higher
frequencies that is typical of noise induced hearing loss. Here is the
pattern that we see in one of the residents who has been tested and we

would see if we tested other residents, a drop of hearing at 4000 Hz.
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18. The 2011World Health Organization (WHO) published the monograph
quoted above that reviewed the literature on adverse auditory and non-
auditory health effects caused by noise. WHO concluded that in
addition to hearing loss, non-auditory health effects were a serious
public health and environmental health problem(136). WHO quoted
numerous high quality studies to document the deadly effect of noise
on cardiovascular health.

19. The study by Babisch and colleagues in Germany provided a meta-
analysis of increase levels of noise causing cardiovascular problems,
heart attacks and ischemic heart disease. Here is a graphic from a 2014
article that illustrates the pathways (101). Below is a table from
Babisch showing an increased risk of ischemic heart disease and heart
attacks (myocardial infarction) arising in the context of noise exposure
levels far below the noise levels documented on Whidbey Island when
the jets land and take off at OLF Coupeville.
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Stady-type (conntry)  Reference Numbrrof Numberof Responte rate (*s) Covariates Age Exposute Health
subjects cases (yeary) atsessment {dB (A)) ouicome
Cacrphilly-CS Babisch M: 2512 hoJ438 59 A.G.B.C.5 4559 Loyay £55-2458 Prevalent IHD
{United Kingdoni) cral, 19931 ERMFEO (clinical)
Speeduvell-CS Babisch M:2348  M:30 92 AG.B.C.S 4660 L, 25788  Prevalent IHD
{United Kingdom) eral, 199360 PFO (clinieal)
Beslin 1-hCC Babisch M 243 M09 Cases 89 AGB.CS J41-70 Loaan 260-275  Incident MI
{Germany)-hCC et al. 19940A Coatrols: 87 (chinical)
Beslin B-pCC Babisch M: 4038 M 638 Caser: 91 A.G.B.C.& 3170 L, e 26075 Inctdent MI
{Germany) et al. 199459 Conmols: 64 MO (clinical)
Beslin B-CS Babisch A 2378 M- 206 1] A.GBCS5 3170 L“m Z60->75 Prevalent MI
(Gennany) efal 199469 M.O (se!f-reponted)
Tokyo-C5 Yosluda F:393%0 F: 305 73 AG 20-60 L‘-:. L 255270 Prevalent CHD
(Japan) et ol 1997091 {self-reported)
Caerphilly-CO Babisch M: 2,369 M- 281 Follew-up: 94 A.G.B.C.S5 4559 Laan 3570 Encident MI
{UVnited Kingdoni) et al 19956 E.BEMFO {¢linical)
Specdwell-CO Babisch M: 2330 M- 290 Follow-up: 78 A.G B.C.5. 2663 L poney S55-70 Incident MI
{United Ringdom) er al. 1996¢1 PF.O {clinical)
Berlin OI-hCC Babisch M:3.0%4 M- 1528 Cases*coptrols: 84 A G B.C.S. 2069 :I..‘qm =60->70 Incident M1
(Gamany) et al. 2005FY F: 1.06] F- 354 M.F.O (clinical)
Netherland-CO Beeleneral  M-F M+F: 3,089 Follow-up: high A.GCS, £5.69 L s S90-265  Incident IHD
(The Nethezlands ) 2008019 105,269 {death regivier) O.Nb {mortality)
Stockbolm-pCC Selander M-F 3518  DM+F: 1466 Cases: 72 A.G.C.B.5, 4570 Lpay = 50200 Tncident Ml
(Sweden) et af. 200505 controly: T0 BENO (clinical)
Stockbiolm Gothegborg' Erikison M-F: 2498  M+F: 161 9 A.G C.S.N  18.80 L =50=265 Prevalent CAVD
Malmo-CS (Sweden!  eral. 201289 (setfreported)
Vanesuver-CO Gan ctal. M:189.713  M+F:-3.095 Follow-up hugh A.G.C.O 45.85 L =58->70 Incident CHD
{Cagada) 201260 F: 132507 {dcath regaster) Nb (mortality)
Copenbagen Soreasen M:24294F: M:LIB4 Follow.up: §9 A.G.B.C.S. 5064 L, =%0>70 Incident MI
Anthus-CO (Denmark) et ad 201207 26319 F 416 EPRN.O {slizcal)

"Maximm LAe of woighted Lday, Levenung, Inight *Seadses provided sdpivied and non-adpusted results regarding asr pollution. M = Males, F = Ferales, M1 2 Myocardaaf
wfarction, CHD = Coronary beart disease, [HD & [ichsenuc bean diezte. CVD = Cardiovascular duesse €S = Cross-seetional, CO = Cobort, MCC = Hospia! case-control.
pCC = Popul cave-<ontrol, Ci v AmAge, G = Gender S = Simalung, B = Body mass index, P = Physscal activaty, C = Social class indicator, E = Alcohol mtake,
F = Faguly hastory of Ml M = Mantal status, N = Axr polh O = Oher Noo-ad, d resalts were used n that mets analyiis

Another graphic from Babisch shows the multiple cardiovascular effects

of noise:
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20. The adverse effect of environmental traffic noise on cardiovascular

21.

health remains even when the impact from concomitant air pollution is
controlled (90). There are numerous studies, analyzed by the weight of
the evidence, that provide overwhelming evidence that noise exposure
causes hypertension in both adults(50, 52, 53, 56, 57, 60, 62, 64, 66, 67,
75, 76, 80-82, 84-86, 88, 90, 93, 94, 97, 101, 103, 119, 173-181) and
children{34, 65, 74, 103, 168). The duration and the dB level of the
noise act together, the higher the exposure the shorter the duration of
exposure that is needed. Noise induces a reaction in the body of
immediate increase in many elements that raise blood pressure and
other risk factors for cardiovascular damage, such as blood lipids. I
include a bibliography of relevant articles that give a sense of the
amount of information we have on this aspect of noise related personal
injury (15, 35, 51-53, 56, 62, 67, 68, 84, 85,92, 99, 103, 113, 119, 174,
177, 178, 181-185). Several studies document aircrafi noise,
specifically, as a cause of the adverse cffects of noise.

One study of noise notes a dose response of noise and HBP. There is a
large increase in hypertension prevalence as the sound pressure (SPL)

increases (50). Here is a table from that study:
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A dose response relation for noise induced hypertension

Table 2 Sound pressure level and prevalence of
hypertension in female textile mill workers

SPL No with Hypertensive
1B(A) hypertension Total prevalence ( % )
104 25 164 15-2

96 25 294 85

8690 18 428 4-2

75-80 11 215 5-1
Total 79 1101 72

22. As with all diseases there is a genetic susceptibility factor. Not

23.

everyone exposed to noise develops clinically significant hypertension,
cardiovascular disease, or other adverse effect. There is a well-
described phenomenon of gene-environment interaction. An excellent
prospective study followed hundreds of subjects exposed to noise over
a 20-year period and measured their hypertensive susceptibility gene
sub-types. A gene known to increase the risk of high blood pressure
(HBP) is the angiotensin TT gene. In this study the presence of the TT
subtype and noise exposure were synergistic for developing
hypertension (82). The noise levels experienced by these subjects were
less than the Central Whidney Island subjects. Duration of exposure in
some subjects was similar. Contrary to The Navy’s EIS, it does not
take 40 years of noise exposure at 90dB to cause hearing loss.

The effect of noise at night when people are trying to sleep occurs at
very low level and there is growing evidence that night time noise is
devastating to health. Here is a graphic from the WHO monograph on

night time, outside noise:
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Table 5.4
Effects of different levels of night noise on the population’s health?

Average night noise level  Health cffects observed in the population
over a year Lnight.onmdc

Up to 30 dB Although individual sensitivities and circumstances may
differ, it appears that up to this level no substantial biolog-
ical effects are observed. Lype ouside Of 30 dB is equiva-
lent to the NOEL for night noise.

30 1o 40 dB A number of cffects on sleep are observed from this range:
body movements, awakening, sclf-rcported sleep distur-
bance, arousals. The intensity of the cffect depends on the
nature of the sourcc and the number of events. Vulnerable
groups (for cxample children, the chronically ill and the
elderly) arc more susceptible. However, even in the worst
cases the cffects seem modest. Lyzhy ouside of 40 dB is
equivalent to the LOAEL for night noise.

40 to 55 dB Adverse health effects are observed among the exposed
population. Many people have to adap their lives to cope

with the noise at night. Vulnerable groups are more severe-
ly affected.

Above 55 dB The sitnation is considered increasingly dangerous for
public health. Adverse health cffects occur frequently, a
sizeable proportion of the population is highly annoyed
and slecp-disturbed. There is evidence that the risk of car-
diovascular diseasc increases,

24.1f we were to study the Whidbey Island residents that have been
exposed to the very high levels of aircraft noise at night we would find
an increase in the prevalence and severity of hypertension and
cardiovascular disease.

25.Noise-disturbed sleep is linked with multiple health effects. Sleep is a
physiological state required for normal recuperation by the body and
systems. Reduction and disruption are detrimental. In a clinical review
of research and literature, Muzet finds sleep awakenings and sleep
stage modifications that occur between 45 and 55 dB and above over
the long-term can lead to detrimental health impacts (37). Partial sleep
deprivation induces tiredness, increases a low vigilance state, and
reduces both daytime performance and the overall quality of life (41).
Sleep deprivation activates levels of stress known to be linked to

hypertension, cardiovascular disease and other severe medical
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problems.
26. The presence of increased noise especially aircraft noise pollution has
been associated with lcarning problems in children (186). Here is a

table showing this association.

Table2 Muliivel Modet Parmmotor Estimates for the impact of Aircraft and Foad Taxtfic Nose at Schoal an Childron’s Cognitive
P and Haalth O Unied Kingdom RANCH Prgject, 2001-2003

Adreraft aral Road Traffic Nolee st School Adusted ior

Vedsble Original Sampie (2= 080} Alr Pothaion Bubessgie (e 719
L oo PVah M':;:“ I %0 PV
Cogritive culcomes
Hlﬁmm a54 as51
Raoad trafc nolse ~QO3 0014, 0011 0.80 =0.002 =0017, 03 Q77
Alcreft nose 0010 0020, 00005 008 0011 -0022 00002 005
Recgriton memory 8 [:21]
Road traffic noisa =0012 0048, 0.021 o47 -0m2 =0.048, 0.023 aso
Arcraft nobs =003% -0061,-0008 000 =0042° -0080 -0018 001
Information mcall a7 (5]
Road traffc noms 0e <0030, 0108 ozZr 0.040 0014, Q004 0.14
Abcralft noss -ooes  -0080, Qs 035 -0.040 -0082 QDD1 006
Concoptual ol a4 ik ]
Road traffc ncaa -0007  ~0008, a2 037 0007 ~0.007, G021 031
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27.The levels of noise that interfere with children’s learning are far lower
than the levels at central Whidbey Island. There arc schools in the
noise impacted area near OLF Coupeville. Those children are surely
suffering from impaired learning ability due to the frequent loud noise
impacting their schools. In the above study they review a number of
studies that document serious noise induced impairment of children’s
cognitive function. The intermittent high and rapid increase and
decrease in noise levels that are typical of aircraft noise cause more

problem with learning than a continuous noise source (187). The
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presence of an unexpected sound is more disruptive than a sound of the
same level that is expected. The brain responds to an unexpected sound
because we are hard wired to detcct an unusual or unintended sound as
possible danger. Here is a quote from Banbury et al. on this issue (188).
“When considering the functional character of the sense of hearing — as
opposed to vision — one is struck by its omnidirectional nature and the fact
that it has the capacity to receive information at almost all times, even in

darkness or during sleep. To these features of hearing is added a

superlative capacity to respond to change. Part of the evolutionary

refinement of hearing has been its capacity to respond to sharp changes in
energy, which might be associated with danger in the environment. Given
these qualities, it comes as no surprise that hearing has been dubbed “the

sentinel of the senses.” This capacity to capture attention even while a

person is otherwise engaged can be exploited usefully for the purpose of

designing alarms. However, the same sentinel capacity carries with it the
disadvantage that our attention will be captured by sounds with no
relevance or significance, even when we are intent on concentrating on
something else.”

28. The non-auditory adverse health effects of sound include stomach
ulcers and other Gl problems(189). Here is a graphic from Jorge da
Fonseca et al. study of rats exposed to low frequency noise (LFN)
<200Hz. The sound pressure from the Growler jets shows the highest
sound pressure (dB) at these lower Hz/frequencices (see JGL’s study).

The rats experienced severe damage to stomach tissue.
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Fig. 4. SEM micrographs of epithelial layer of rat stomach (x
2,000). Normal aspects from control rat (Fig. 4a) and massive
cell death observed in noise-exposed rat (Fig. 4b).

The effect on stomach tissue was due to direct impact of the sound waves
on the tissue. The Growler jets have a pattern of noise frequency that
includes sound wave frequency down to 10 Hz. The study of Low
Frequency Noise (LFN) explains why a person feels the high level of
sound in their gut. It is likely that the gastrointestinal system of the
Whidbey residents is impacted adversely by the frequent loud noise
especially the lower frequency sounds. Studies of people and dogs
exposed to loud noise have altered stomach acid secretions and ulcers
(190). Patients’ with Crohn’s disease have sensorineural hearing loss at
4000 Hz, the exact type of hearing loss caused by noise (143, 191-193).
The authors of the Crohn’s disease studies have not ascribed the
sensorincural hearing loss to noise injury but rather to autoimmune
damage to the auditory nerve. The pattern of hearing loss is only caused
by noise exposure! The finding of gastrointestinal damage in the studies of
noise-induced injury to the intestinal tract makes it more likely that the
Crohn’s disease is caused by noise cxposure in susceptible people.

29. Low Frequency Noise and noise frequencies below audible ranges, i.c.

infranoise, have received less attention than audible noise. However,
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there is evidence that it adds to the risk, especially the risk of non-
auditory effects such as gastrointestinal effects. One study found
increased GI effects even though the subjects were wearing ear
protection, presumably not experiencing threshold shifts in hearing.
The subjects still felt the non-auditory effects of noise, experiencing Gi

symptoms including diarrhea (194).

30. Studies of non-auditory effects of noise pollution causing

31.

gastrointestinal problems include a number of animal and human
studies that establish GI upset as a likely and common problem for the
noise impacted residents of Whidbey Island (142, 144, 146, 147, 190,
195-201).

The residents of Whidbey Isiand arc experiencing sudden, unexpected,
incontrollable, unwanted loud sounds. The noise and vibration is
intense enough to cause unacceptable interference in their lives. In
addition to the serious physical cffects caused by the jet noise, the

citizens of the OLP Coupeville arca are denied the quiet enjoyment of
life.

32. The science quoted above indicates that there is solid uncontroverted

evidence that health problems have occurred in the exposed population.
If the flights continue more health damage will occur. My
methodology to reach conclusions about the effect of noise and health
is based on the weight of the evidence. There are nine considerations
when determining causation, often referred to as the weight of the
evidence (202). The nine “Hill viewpoints™ are fulfilled in the case of
noise and health impairment. The viewpoints are (1) strength of
association i.e. increased relative risk or similar metric showing a
higher than expected occurrence of discase or end-point of interest, (2)
consistency i.e. the studies are generally in agreement, (3) specificity
i.e. do the studies show the same effect in various populations, (4)
temporality i.e. did the exposure occur before the outcome, (5)

biological gradient i.c. is there a dose response, (6) plausibility i.e. the
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cause and effect consistent with known biology, (7) coherence i.e. does
the body of evidence make sense without major confounding (other
cffects that would occur with the cause of interest), (8) experiment i.e.
do animal studies or laboratory simulations reflect a similar outcome
and is there a mechanism that links the cause and effect, and (9)
analogy i.e. does the cause have parallels from other cause and effect
paradigms such as in this case other forms of stress causing similar

outcomes. All of these factors do not need to be present to establish

causation. In this case all of the clements are present, providing
sufficient evidence for a conclusion that excessive noise causes the
serious illnesses; auditory, cardiovascular, learning, psychiatric,
ncurological and gastrointestinal systems illnesses. The very high short
term and repeated noise pollution present in and around OLF
Coupeville on Whidbey Island from the jets landing and taking off is a
certain cause of ill health. Noise pollution from the combat jet
exercises must cease immediately to protect the health of the people

living there.

James Dahlgren MD
January 2017
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Table 1. Effects of noise on cardiovascular outcomes

Appendix B: Articles on Non-auditory Effects of Noise on Children. Evans and Lepore 1993

Author{s)

Outcome

Noise
Source/Level

Sample
Population {n)

Basic Result

Brackbill et al.
(1882)
Cohan et al. {1880}

Cohen et al, (1981)

Cohen et al. (1986)

Cohen et al. (1886)

Kersdorf &
Kiappach {1968}

Ising et al. (1980)

Karagodina (1968)

Roche et al. (1982)

HR

B8P

BP

BP

BP

BP

8P

BP

BP

Chronic noise

1 h white noise for
4 consecutive days.
50 and 75 dBA.

Aircraft. 95 dBA
peak.

Aircraft. 86 dBA
peak.

Aircraft. 16 dBA
sound reduction in
noisg-abated
classrooms.

Aircraft. 95 dBA
peak.

Traffic and street,
63 -84 phon.

Low altituda military
flights. 125 dBA
peak/Leq 68 dBA.

Alrcraft. 112 dBA
peak/Leq 58 dBA.

Self-report of
exposure to loud
noise sources.
80— Leq.

{78 males) ages
1 mon. to 80 yrs.

(262) grades 3—4.

{163} grades 34,

fongitudinal sample.

1163} grades 3-4,

longitudinal sample.

(1656} grade 3, new
sample.

{262 grades 7—10.

(433} ages
10-13 yrs.

{unavailable) ages
8-13 yrs.

(233} ages
12-14 yrs,

In infants and 8-year olds, HR decreased as sound
levels increased. No other main or interactive
effects of noise.

Noisy-school children had higher SBP and DBP
than quiet-schoo! children.

In the longitudingl attrition sample, there were no
effects of noiss on BP.

SBP marginatly lower and DBP significantly lower
in quiet- than noisy-school children. SBP and DBP
marginally lower in quiet- than noise-abated
school children. No BP differences in children in
noisy vs. noise-absted school.

Noisy-school children had higher BP than quiet-
school children if were enrolled for 2 yrs or less.
No noise effects on children enrolied more than
2 yrs.

Children in quiet schools had normat BP; whereas
those in moderately- to very-noisy schools had
elevated BP, especially among older boys.

Notse-related increases in SBP and DBP for girls,
but not boys. Noise-related HR deceleration in
boys and girls, but deceleration only significant in
boys.

Noisy-school children had higher BP than quiet-
schoo! children.

Self-reportad noise exposure levels not associated
with BP,

Note: HR = heart rate, BP = blood pressure, S = systolic, D = diastofic.



Table 2. Effects of noise on motivation (learned helplessness)

Noise Sample
Authoris} Outcome Source/Leve| Population (n) Basic Result
Chronic noise
Cohen et 8!, Performance on Aircraft. 95 dBA  (262) gredes 3—4. Noisy-school children failed more on pretreatment
{1980) modearately difficult pesk. soluble puzzie and difficult test puzzle, and were
puzzle fter more likely to give up on difficuit puzzie, than
pratreatment with qulet-school childsen. There was a nonsignificant
insoluble or soluble trend suggesting that longer exposure to a noisy
puzzle. school was associated with greater time to
complete difficult puzzie.
Cohen at al. Perdormance on Aircraft, 86 dBA  {183) grades 3~4, Nolsy-school children were more likely to fail st
{1981) moderately difficult peak. fongitudinal the test puzzle and to take longer to solve the
puzzle. sample. puzzle than quiet-school children. No noise effect
on rate of giving up.
Cohen at al. Performance on Aircraft. 16 dBA  (163) grades 3~4, Sound attenuation improved children’s
{1981) moderately difficult sound reduction  longitudinal performance on the original test puzzie.
puzzia. in noisg-abated sample.
classrooms.
Cohen et al. Performance on Aircraft. 95 dBA (166} grade 3, Noisy-school children feiled difficult puzzie more
{1988) moderately difficult poak. new sample. frequently than did quiet-school children.
puzzie.
Cohen et al. Choice task. Aircraft. 95 dBA (165} grade 3, Naoisy-school children mare likely than quiet-school
{1988) peak. new sample. chiidren to give choice of reward to experimenter.
Moch-Sibory Rosenzweig frustration  Aircraft. 28 vs (80} kindergarten. Noise-related decreases in frustration tolerance.
(1984} tolerance test. 54 SIL.
Wachs (1987}  Observer ratings of Ratings of noise: (88} 12 mon. Less mastery-orientad play behavior in nolsier

mastery-oriented play
behavior,

1 = normal level
voices in home for
16 min. period to
4 = noisy level
voices in home for
more than half 15
min. period.

homes.

Note: SIL = speach interference level.



Tahle 4. Effects of noise on auditory discrimination/speech perception

Noise Sample

Authorls) Outcome Source/Level Population (n] Basic Result

Chronic noise
Cohen et al. WAD Traffic and street. (64) grades Noise associated with poorer auditory
(1973) 5566 dBA. 2-5, discrimination.
Cohen et al. Aircraft. (262) grades 3—4. No effects of noisa on auditory discrimination.
{1980} WAD 95 dBA paak.
Cohen ot al. WAD Aireraft. 95 dBA  {185) grade 3, No effects of noise on auditory discrimination.
(19886) pesk. new sample.
Moch-Sibony MP Aircraft. {80) kindergarten.  Noise associated with poorer guditory
(1984) 29 vs 54 SIL. discrimination.

Acute noise
Blue & GFW Recorded sounds (34} grades 1,3, Race x Noise interaction: Black children’s
Vergason {unspacified). performance affected more negatively by noise
{1975} 55 dBA. than was white children’s performance.
Nober & Nober WAD Recording of (39) ages 67 yrs Fewer esrors when tested in quiet vs. normal
(1975) classroom noise {healthy contred,  classroom noise levels. Control and retarded

vs ambiant noise. rotarded, and children performed worse in noise than in quiet;

39.5-64.7 dBA.  speach-deficit). speech-deficit group performed worse in noise

than in quiet, but the effect was not significant.

McCroskey & WAD Classroom noise  Unavailable. Noise associated with decrements in auditory
Devens (1977) recording. 4 dBA discrimination.

above ambient

classroom noise
Glann ot al, Speech discrimination  Recorded hospital  {21) ages Noise mask significantly degraded speech
(1978} sounds. 75 dB 9~-14 yis discrimination.

SPC (typical for {institutionalized

hospitats). MR}.
Laraway {1985} Digit discrimination Intermittent white (46} ages Noise mask degraded performance of CP children

noise. 80 dB SPC. 5-21 yrs (CP, but not controls. Noise effects greatsst in younger

healthy {< 7 yrs) children.
controls),

Laskey &
Tobin {1873}

Message
comprehansion

Speech and white

noise. 74 dB SPC.

{22) ages 6—8 yrs
{possible LD, non-
LD controls).

Speech, but not white noise, interfered with
auditory message comprehsnsion in LD chitdren,
Control children unaffected by noise.

Note: WAD = Wepman auditory discrimination test, GFW = Goldman-Fristoe-Woodcock auditory discimination task, MP =« Massiot
Philfips suditory discrimination test, SIL = speech interferance level, LD = leaming disabled, CP = cerebral-palsied, MR = mentally

retarded.



Table 5. Effacts of noise on resistance to auditory distractors

Noise Samptle
Authoris) Outcome Source/Level Population (n) Basic Result
Chronic noise
Caohen et al. Cross-put letters in Aircraft. (262} grades 3—4. Noise x Month enrofled interaction: with less
(1880} ambient or distracting 95 dBA peak. than 2 yrs enroliment, noisy-school children
(story recording) performad better than quiet-schoo! children under
condition. distraction. Between 2—4 yrs enroliment, no noise
affects. With more than 4 yrs enroliment, noisy-
school children performed worse than quiet-school
children.
Cohen et al. Cross-out letters in Aircraft. (163} grades 3~4, With 2~4 years enrollment, noisy-school children
(1981) smbient or distrecting 95 dBA pesk. longitudinal . were less distracted than quiet-schoo! children.
condition. sample. With more than 4 yrs enroliment, performance
was nearty the sama acruss conditions.
Cohen et al. Cross-out latters in Aircraft. (165} grade 3, Children attending noisy schools for 2—4 yrs were
(19886) ambient or distracting 95 dBA peak. new sample. {ess distracted than their quiet-school
condition. counterparts. However, after 4 yrs enroliment,
performance was nearly the same across
conditions.
Cohen et al. Cross-out letters in Aircraft. 16 dBA (163} grades 3 -4, No effacts of nolse abaterment on distractibility,
(1981) ambient or distracting  reduction in longitudina
condition. noice-abated sample.
clagsrooms.
Hambrick- Weschler 1Q task and  Train. 108 dBA (109 black) Children from noisy daycare performed better in
Dixon (1986) match animals with peak. ages 4 -6 yrs. noisy than in quiet conditions. The opposite was
color disks in quiet or found for children fram quiet daycare centers.
noise conditions.
Hett (1979) Figure discrimination in  Story reading. 194) ages Auditory distraction had less of a negative effect
matching task in quiet  Noise ratings: 4-7 yrs. on children from noisy homes than on children
or noise. t=low to from quiet hames.
7=high.
Acute noise
Turnure Performance end Recording of child {30) agss 5.5, 6.5, No noise effects on glances, but performance
11970) glances away from a songs/stories. 7.5 yrs. worse in noisy than in quiet conditions.
visugl discrimination 60 dBA.,
task.
Steinkamp Multiple perceptual and Classroom sounds {24) ages 6~8 yrs  Classroom noise and distracting visual materisls
(1980} cognitive tasks. and gadgets. {hyperactive, non- caused deficits on most tasks. No interaction with

Ambient noise.

hyperactive
controls).

hyperactivity.




Table 6. Effects of noise on memory

Noise Sample
Authorls) Outcome Source/Level Population (n) Basic Result
Chronic noise
Hambrick-Dixon Serial, incidental, Trein. 108 dBA {109 black) ages  No noise effects.
(1886) visual, paired- peak. 4—6 yrs.
assoclates learning.
Heft (1978} Incidental memary of  Nolse ratings: {94) ages Higher household noise leve! associated with
visual stimuli. 1=low to 47 yrs. poorer incidentst memory.
7 = high.
Acute noise
Fanton et al. 4 number digit-span. White noise, (10 male) ages Mora etrors made in the high noise then in the
{1974) 22~72 dBA. 9-11 yrs (LD and low noise conditions.
non-LD}.
Hygge (1983}  Recell snd recognition  Recorded (417} ages Within-subjects analyses revealed a marginal Noise
of reading passage. simulations of 12~ 14 yrs. % Sourtce Interaction: recali on difficult questions
gircraft, train, was lower among children in aircraft and traffic
traffic, and verbal noise conditions than in control conditions; no
noise. differences in recall in train and verbal noise
6676 dBA. conditions relative to contro! condition. Between-
subjects enalyses also revesled a Noise x Source
interaction: recall on difficult questions was lower
among children in aircraft noise conditions than in
controls; ather noise sources did not affect recall.
No noise effects on recognition task. Individuat
differences in learning ability did not moderate
noise sffects.
Johansson Paired-associates White noise. {66) age 10 yrs. No noise effects.
(1983) learning and letter 81 dBA
memory. contnuous;
56-78 dBA
intermittent.

Note: LD = learning disabled.



Nolsa

Sample

Author(s] Outcoma Source/Lsvel Population (n) Basic Result

Wachs etal.  1PDS Noise ratings: (102) pges 7, 11, Higher household noise assoclsted with lower

{1971} 1 =normal level 15, 18, 22 mon. 1POS scores
voices in home for
15 min. period 1©
4= npise leves
voices in homa tor
more then hatf
15 min. period,

Wechs 11978} SB Ratings of noise: (23) ages Higher hausahold noise associpted with poorer
same as Wachs et 2-3 yrs, SB performance in boys, no significent effect in
af. 11971). longitiedingd. girla.

Wachs (1878) IPDS Ratings of noise: {31} sgos Higher b hold noise lated with lower
same as Wachs et 2-3 yrs, IPDS scoras in boys and higher IPDS scares in
al. (19n|. longitudinal. girls,

Woachs & 1PDS Ratings of noise. (100! ages 7, 11, Higher levels of household noise assaciated with

Gandous [1363) same a5 Wachs et 15, 18, 22 mon.  tower IPDS scores, particutarly In fussy snd
al. {1971). keitable Infants.

Michetson Language, spelling, Home emviranment  (730) grades 1-5. Noiss essociated with tanguage and spelling

11968) and math. ratings. Scele difficufties. Noise not associated with math
unavailabie- achisvemani

Maser et al, Reading and math. Alrcraft. 90 dBA 11917) grades 3, Noise associsted with reading énd meth deficits

(1978} peak. 5,7, 10 in 7th and 10th graders, but only marginal

oHects on Sth graders, Chadrgn with lower
aptitudis were most adversely offected by nolse.
Acute nolse

Christie & SPM fecorded classroom {156) grades 1, 3, Noise x Sex imerecton: Boys porformed

Glickman {1980) noise. 40 and 5, batter in nuisy than In quist conditions; girls
70 dBA. parformed better in quiet than in noisy

conditions.

Johansson Reading and math. Whita nolse. (66] age 10 yra. Nolse x Intefigence intaraction on multiplication

11983} 51 dBA continuous, and reading performance. Above-average
and 55-78 dBA intefigence chidfdren solved more multiplication
intermittent. prablems in noise than in quiet; below-average

intelligence children showad the opposite trend,
but noise effects were not significant. Below-
average intelligence children tended to

have poores reading speed under nolse;

there was little difference in rending performence
between noise groups with ebove-gvarage
intesfigence.

Kessinove Math. Reconded child 180) grades 3,6. No noisa ettects on rasponse latency, sccuracy,

(1972) slofies and music. or tme-out from sk,
70~ 80 dBA,

Siates (1968)  Reading and math. Ambient chassroom  (263) grade 7. No noise atfects on speed or accusacy.
noise, masic,
stomping and

banging, tector
mowaer, or quiet
crossed with taped
45 =90 dBA and
50 - 80 dBA white
noise.



Tabla 7. EMects of noise on inteliectual achleverment

Authar(s) Outcoma

Noise
Source/Level

Sample
Population {n)

Basic Result

Bronzafi (1981} Reading.

Bronzaft &
McCarthy (1975)

Reading.

Cohen at al. Reading.

a7y

Cohen et al. Reeding and math.
11980)

Cohen 1 al. Reading and math.
11881)

Cohen ot &b Reading and math,
(1981)

Cohen ot o, Reading and math.
{19861

Gottfried & BSID, OP, MS, TELD
Gottfried (1884)

Green e1 al. Percent reading below
11982} grade ieved.

Lukas et ai. Reeding end math,
11881)

Chronic aocise

Tealn. 68 dBA
sound reduction In
nolsy classrooms.

Train., 59 -89 dBA.

Traffée and stroet,
5566 dBA.

Aircraft, 95 dBA
peak.

Alrcraft. 86 dBA
peak.

Alrcraft. 16 dBA
sound reduction In
noise-abated
classrooms.

Aircraft. 95 dBA
poak,

Noise ratings:

1= normal level
voices in home for
15 min. period to
4 = noise lavel
veices in homa
far mare than

half 18 min.
period.

Alrereft. 96.2 dBA
peak

Treffic and street,
70 dBA peak.

Ambiont classroom
and oomamunity.
45~75 dBA.

(956} grades 26,

{161) grades 2, 4,
8.

{64 grades 25,

1262) grades 3-4.

1183) grade
34,
ftongitudinal,

163} grada 3~ 4,
cross-sectional,

(166) grade 3,
new sampla.

(130) 12 mon.
infants testod
overy 6 mon. up
to 42 mon,

18,240 grades
2-6,

12500) grudes 3,6
{100 clusses
sompled].

After sound reduction with insuiation on nomy
side of school, students’ rosding scores on naisy
side of school wers equivirient to those of
students on quist side of schood, In the year
before insulation, students on noisy side of
school had worse repding scores then students
on quist side of school,

Students’ reading scores lower on noisy side of
schoal than on qulet side, especially In higher
grades.

Nolse tated with g reading deficits in
chiidean living in apartments for 4 or mare
years.

No noice eflects.

No noise effocts.

Noise abatemnent results in 3rd grada only  Thard
graders in noiss-gbated classrooms performod
better in math than 3rd graders m non
ebated cla ; 3rd gradess in noise:
classreoms also performed better in reading, but
not significantly so

B bened

No nolse effects.

Higher household nolse fated with lower
scores on OP 8t 12~ 18 mon., on TELD at
38 mon., on BSID a2 18 mon_, and on MS
scores 8t 42 mon.

Grester percentage of noisy-school children rond
below grade lovel. Effects strongest in higher
grodios.

Roading scores lower For 3rd and 6th graders in
noisier classes. Math scores lower in studens in
noisier 3rd grade clusses, but hights in 61h grade
students in noisier classes.

Inwerse correlations between community noise
end math and reading scores were similar to but
less consistent than those between classroom
nolse and math and reading scores. There aiso
was a synargistic effect of home and school
nolsa on resding.



